The study aimed to assess willingness to pay for family-based social health insurance and its determining factors among informal workers in Vietnam. A double-bounded dichotomous choice approach was used to elicit the willingness to pay of 391 heads of uninsured households. The study indicates that 48.8% of 391 uninsured households were willing to pay for familybased health insurance. The households were willing to pay about 921.9 thousand Vietnamese dongs per household per year (US$42). The factors that significantly affected willingness to pay were household income, number of uninsured members in a household, and sickness of the household head. The study suggests that a feasible premium for family-based health insurance supported by government subsidy, along with attention to the quality improvements of health services, could be an effective means to increase coverage among the informal sector workers.
Introduction
In recent years, universal health coverage has been pursued in many developing countries to ensure health care for all people. Social health insurance (HI) is a key policy to achieving this ultimate goal. However, a problem of the "missing middle" has arisen, as HI is usually provided to the poor and to formal workers through taxation, but not to nonpoor informal sector workers and their families. Expanding HI coverage to informal workers is thus an area of interest for policy makers in many countries. The International Labour Organization defines "informal sector workers" (or self-employed) as individuals employed in small, often family-based enterprises. 1 In Vietnam, the proportion of self-employed accounted for 62.6% (32.7 million people) of all workers, a rate that was nearly double that of salaried personnel. 2 Efforts to expand coverage to nonpoor informal sector workers in Vietnam have been attempted with community financing schemes since 1983. Over the period 1991 to 2014, Vietnam maintained a voluntary HI scheme comprising a flat rate of contribution and standard benefits package for workers who were employed in the formal sector. Informal workers were generally enrolled in households or community-based organizations such as women's unions, cooperatives, veterans' associations, communes, or individual enrollments. Neither program was successful due to problems of adverse selection that derived from their voluntary nature. 3, 4 Over the past 25 years, Vietnam has been progressing toward achieving universal HI coverage, recorded at 79.6% in 2016. 5 However, extending HI to the remaining population may be much harder to achieve. Vietnam is facing the problem of the "missing middle" in the same way as most other developing countries with approximately 40% of the 31.9 million uninsured people were largely from the nonpoor informal sector and their families in 2011. 6 With the aim of reaching more people, Vietnamese HI law was amended in 2014 to mandate HI for all citizens by introducing a family-based scheme for nonpoor informal sector workers and their families. Family HI (FHI) enrollment is compulsory for all uninsured members named in the household book. It covers those who are not covered by other individualbased HI memberships, such as formal sector workers, school children, pensioners, and temporarily absent members. FHI benefits are similar to other formal HI membership, covering both outpatient and inpatient services. The family-based contribution is a flat percentage (4.5%) of the national minimum wage for the first member (about 621 000 Vietnam dong [VND]/year or equivalent to 31 US dollars [USD]/year). Discounted rates of 70% to 60% to 50% to 40% are applied for the second, third, fourth, and fifth members onward. 7 There is no penalty for failing to enroll; thus, enrollment is functionally voluntary. The current low FHI coverage causes concern for policy makers, as it challenges the feasibility and sustainability of the FHI scheme.
If government's policy intent is to persist with HI approaches to achieving universal coverage, then there is value in a greater understanding of the informal sectors workers' willingness to pay (WTP) and of the factors that may influence that. However, the literature addressing these issues is limited. Three previous WTP studies have been undertaken in Vietnam but these focused on individual WTP. [8] [9] [10] The aim of this study is to estimate WTP for family HI among the households of informal sector workers and to identify the factors associated with their WTP.
Materials and Methods

Study Time and Site
The study was conducted in Soc Son district, a peri-urban agricultural area in Hanoi, from April to October 2016. This district is approximately 30 km from Hanoi, with 25 communes and 1 town. The population is approximately 320 000 people, with 52 740 households, living in 3 areas: 9 mountainous, 8 delta areas, and 8 urban communes. 11 The Soc Son district was chosen because it is a typical rural area of Vietnam, with approximately 80% of households involved in farming. Moreover, Soc Son is also an urbanizing area, with an increasing number of self-employees, because the farming lands are being converted to housing and commercial use, and farmers are becoming other self-employed workers.
Choice of WTP Method
This was a cross-sectional study. Contingent valuations (CVs) method is a survey method used to elicit the WTP for nonmarket goods. There are 4 types of CV approaches: open-ended questions, bidding game, payment card, and dichotomous choice method (single or double bounded). 12 A review of WTP studies reveals that there has been a trend toward the doublebounded dichotomous choice (DBDC) approach over recent years. [13] [14] [15] The DBDC with an open-ended follow-up question was applied in this study. The reason for using this technique includes higher response rates, greater realism, and lower likelihood of strategic biases and less opportunity for starting-point bias. 16 In this method, the respondent only answers "yes" or "no" to 2 given questions about the WTP amount. The initial bid in this study was the FHI premium regulated by the current policy. 7 The first question was followed by another question specifying a lower amount if the answer to the first question was negative, and a higher amount if it was positive. 12 The second bid was double or half of the first bid, as findings by Kartman et al 17 showed that individuals in the highest starting bid group were willing to pay double that of those in the lowest. Although discrete choice experiments are often used in analyses of WTP for insurance in market economies, it was not chosen for this study because the objective was to explore WTP for a newly introduced HI scheme that has regulated contributions and similar benefit package for all insured members.
Study Participants and Sample Selection
The participants in this study were the heads of the uninsured households. An inclusion criterion was the participant be an adult (from 18 years old) who agreed to answer the interview. Exclusion criteria included household characteristics (classified officially as poor, near poor, or military households), because they are fully subsidized by the government. Systematic sampling was performed to select the required households in Soc Son district. First, a number was assigned to every household in the list of households. Second, the sampling fraction was calculated by dividing the total households in 3 communes by the sample size. A random number generator was then used to select a number to start the selection process, and every eighth household was then selected after the starting point. As a result, 391 households participated in the direct interviews, and the response rate was approximately 96%.
Study Tools and Data Collection
The structured questionnaire was designed according to the guidelines for CV studies and adapted from different quantitative instruments, such as the Vietnamese Household Living Standard Survey and 2 WTP studies in Bavi and Hanoi. 8, 9 It was then modified to fit the study practical context, based on the findings from the exploratory qualitative.
This was a cross-sectional study. Data were collected through the face-to-face interview with household heads (HHs) from 391 households without FHI randomly chosen from Soc Son district. The questionnaire consisted of 3 parts. In the first part, the interviewers described the purpose of the study and signed a consent form if the respondent agreed. In the following part, each HH was asked about the sociodemographic questions, the health status, health service utilization, HI status of them and their family members, and then their knowledge of HI. In the third part, the scenario of the WTP for the HI was clearly described to the respondents.
Finally, an open-ended follow-up question was added to collect more information about the maximum WTP and the reasons for their decisions.
Data Management and Analysis
Data were first entered into Epidata and then transferred into Stata 12 software. To check for errors, all variables were inspected using frequency distribution. Any errors or missing data found in the file were checked with the original data in the questionnaire or by phoning the respondent.
The data were analyzed by Stata 12 software. Statistical significance is reported with a significance level of .05. VND were converted into USD using the July 2017 exchange rates: 1 USD = 22 000 VND. WTP rate was calculated from the number of households that had agreed to pay the current FHI contribution. The mean of WTP amount was calculated from the open-ended questions where respondents stated the exact maximum level of WTP for FHI. A log-linear regression model was applied to identify socioeconomic factors that would influence WTP amount.
Ethical Clearance
All the participants were given an explanation about the purposes of the study and their right to withdraw without any consequences. All the answers and information of the participants were kept confidential and only used for the study purpose. The study was approved by the ethical review committee of the Queensland University of Technology (Approval Number: 1600000116).
Results
General Description of the Study Respondents
Sociodemographic characteristics of the HHs are depicted in Table 1 . Males represented 76.5% of the HHs. Most HHs were in the working age group between 18 and 60 years (85.7%), and only 5.1% had completed a college or university qualification. The majority (81.8%) of HHs was informal workers, including farmers (49.9%) and other self-employed (31.9%). Almost 53% of HHs had a monthly income lower than 3 million VND (136 USD). The "no income" HHs included the elderly and unemployed people.
WTP for Family-Based HI
WTP Rate. Figure 1 summarizes the statistics for the responses to the DBDC questions. Of the 391 HHs, 48.8% were willing to pay and 51.2% responded "No" for FHI at the first bid of the current premium. If the current premium was doubled, the WTP rate dropped to 20.9% of 191 HHs who said "yes" in the first question, or 10.2% of all 391 respondents. On the other hand, a 50% reduction of the current FHI premium increased the probability of acceptance to 71% of 200 HHs who responded "no" in the first question or 85% of all 391 HHs.
WTP Amount. Due to the fact that FHI contributions depend on the number of uninsured members in a household, the mean of WTP amount per household and those per person were calculated to compare correspondingly with the current annual FHI premium per household and per person. Of the 391 interviewed households, approximately 36% of households had 1 uninsured member, around 42% had 2 uninsured members, and 22% of households had more than 2 uninsured members. The largest household had 7 nonenrolled members. The average annual WTP amount per household, 921 900 VND (42 USD) was lower than the average current FHI annual premium of 1 650 100 VND (75 USD). Similarly, the average annual WTP amount per uninsured person was lower than the current FHI premium (387 600 VND vs 454 900 VND). Especially, the gap between the average premium and WTP level increased as the number of uninsured members in the household increased. Table 2 shows the results of the multiple log-linear regression analysis of determinants of WTP amount for HI. After controlling for other variables, there were some significant determinants of WTP amount including the following: (1) monthly household income: households with medium and high income were willing to pay a higher amount; (2) number of uninsured members in a household: households with 2 members and more than 2 members showed their lower WTP amount than in those with 1 member; and (3) sickness of HHs in the past 4 weeks: sick HHs were willing to pay a lower amount. There was a marginally significant tendency between WTP amount and HH education. Formal workers tended to have higher WTP amounts than nonworking groups and informal workers. Households with children under 6 years were willing to pay higher amounts than those without children. Households with a member with poor health or who had used health services reported a lower WTP amount. However, no statistically significant associations were found for these variables.
Factors Influencing WTP for FHI
Discussion
WTP for Family-Based HI
This study shows that approximately half of the study households (48.8%) were willing to pay for FHI at the currently regulated premium. It indicates that there is a low WTP rate for FHI at the current premium. This figure is similar to a study that assessed an individual's WTP for HI among informal workers in Hanoi, Vietnam, in 2011 (48.4%). 9 However, it is lower than the rate reported by a study about household's WTP in Malaysia in 2009 (63.1%). 18 The converse relationship between the premium and WTP acceptance rates also shows that the probability of WTP decreases with increases in the premium. This implies that a premium reduction could be a solution to increasing the WTP for FHI. Additionally, the average WTP amount per household or per uninsured person was both much lower than the current premium. The average WTP amount per uninsured person per year of 387 600 VND (about 17 USD) is consistent with the result obtained in central Vietnam (401 000 VND or 18.8 USD). 10 The WTP value can be used to set feasible premiums for FHI.
Not surprisingly, this study showed that uninsured households are willing to pay less than the current premium for family-based HI. It indicates that a high FHI premium is a likely barrier to FHI enrollment. In Vietnam, the HHs have to pay the full contribution without any government subsidy, in contrast to other individual-based HI schemes, such as formal employees (two thirds of the premium paid by the employer or the government) or school children (30% of premium subsided by the government). Experiences from successful countries show that HI funding for nonpoor informal sector workers typically comes from general government revenue. Countries such as Thailand, China, Hungary, and Moldova transferred from a contributory system to general revenue to cover informal sector workers. 19 National HI schemes in higher income countries such as Japan, South Korea, and Chinese partially subsidize premiums for nonpoor informal sector workers. 20 This study clearly shows a gap in coverage for this group in Vietnam, which may also exist in other low-and low-middle-income countries in South East Asia. The evidence suggests that partial subsidization of FHI contributions from the government budget, especially for large families, could improve HI coverage for people in the informal employment sector.
Factors Influencing WTP for Family-Based Social HI
An important variable that strongly influenced the decision of respondents to pay for FHI was income. Monthly household income had a positive and statistically significant impact on the WTP in this study. The positive coefficient of income is compatible with the demand theory in economics that there must be a positive relationship between income and WTP. This means that social HI is a normal good. 15 This was in agreement with findings from the study carried out in India in 2009 14 and the findings from the latest systematic review of WTP for HI in low-and middle-income countries. 21 Hence, increased income enables households to purchase HI, which increases the demand for HI.
The number of uninsured members in a family was negatively and significantly associated with WTP amount. This finding indicates that the more uninsured members in the household, the lower the WTP amount. This is logical, as the head of a large household with more uninsured members has to pay a higher premium, which may result in a lower WTP for FHI. This result is also supported by earlier works that reported that by increasing the family size, the WTP of the households decreased in Iran, 15 in Vietnam, 8 and in India. 22 The self-reported health status in this study was measured by self-rated health status, the presence of sickness or chronic diseases, and use of health services. One interesting finding was that the WTP of a sick HH was significantly lower than that of the healthy counterparts in this study. This is also consistent with the unexpected trend of households with a member with poor health or who had used a health service stating less WTP. It proved that there was no sign of adverse selection in family-based HI. This result is in contrast to a study in India 14 and the latest systematic review of the WTP for HI in low-and middle-income countries found that a "perceived poor health status" and a "past experience of hospitalization" were linked with a higher WTP. 21 A possible explanation for this unexpected finding is that sick HHs may not be able to pay the high FHI contribution for their whole family. Health system also influences WTP. Thus, HHs who had experienced ill health were less willing to pay perhaps as a result of adverse perceptions of the quality of service available and therefore the perceived value of insurance coverage. Improving the quality of health services and therefore perceived value is a long-term approach.
Limitations of the Research
Although the sample in this study covered rural, urbanizing, and urban areas in a northern rural district of Vietnam, it may not reflect the possible differences in household characteristics of informal workers living in other areas of the country. Retesting and validating the study with a larger sample in urban and other parts of Vietnam is therefore recommended.
Conclusion
Improving coverage for the large nonpoor informal sector is a major challenge in many lowincome countries in Asia and the Pacific. A feasible premium subsidized by the government and improvements in the quality of primary health care are crucial strategies for HI expansion for these workers and their families.
